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(I) 



(57) Abstract: A process 
for the production of flavone 
derivatives of the general 
formula (I) exhibiting 
anti-inflammatory activity; 
intermediates for the 
production thereof; and 
processes for producing the 
intermediates: (I) [wherein 
R lB , R lb , R lc , R ld and R le 
are each independently 
hydrogen, hydroxyl, straight- 
or branched -chain alkoxy 
having 1 to 6 carbon atoms, 
straight- or branched -chain 
alkyl having 1 to 6 carbon 
atoms, orhalogeno]. Further, 
the invention provides 
novel compounds of the 
general formula (I) (with the 
proviso that the compound 
wherein R lc is OH, R la , R lb , 
R ld , and R le are hydrogen, 
and the sugar moiety is 
D-mannose is excepted), 
pharmacologically 
acceptable salts thereof, and 
pharmaceutical compositions 
containing both. 
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(8i) ftgisrasofciMBy . ±x<Dmm<Dmto&m& 

el £6): AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
B W, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) *i£Hfg^<ofci>i®y . ^T(das<7)i£ii£«a^ 

pTft;: ARIPO (BW, GH, GM, KE, LS, MW, MZ, SD, SL, 
SZ, TZ, UG, ZM, ZW), 1-7V7 (AM, AZ, BY, KG, 



KZ, MD, RU, TJ, TM), 3 — P y / $ (AT, BE, BG, CH, CY, 
CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, 
NL, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 



(57) Kft: 




(S*. R la , R lb , R lc \ R ld ^3ck^R le «, ^n^tlMbT, 

A*R l~6 ©ItiiSfcte^^ 

^5iit5o $e>{3> gf^iuiB^ en T^fc^nsft^ emu r ic 

**OHT*D. R x \ R*\ R ld ^^R l ^?m^^&V), *fiB#}&JD- 
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5 muft* 

?&mM7 7tf>mmft&mm~rtt&&mm'r2>z.2z\z&r) > u-u>^mm 

ffl*^5*9«©«ll8*fiT#5nfcS*i^*tt5#B2 0 0 2-1 
15 94 8 2 8(:ffit$n^S (la): 




20 ft, 

^<Dmm¥&\zff®2ft%m&£U^nz<Dmygm. ^^mz^omm^m^ 

25 
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2 

frftzmm&m&rr (i) : . 




(5£*. R la > R lb > R lc , R ld ^J;^R le «, ^tlMjiLT, 

#&£rjferr£o $ e {cff^fccMtB^; (i) T^^)$n§>fh;^ ffriBS; 
(i a) T^$n^{k-g-^t»<] ^cfc^cDmsi^^^^n^^e.^ 
io tc^ns^^tr^m^^^-r^o 



WO 2004/092186 



3 
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±iBo^fe©^, (vi) frbfc&m ex) ^mxit^m (iv) ts 
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4 




0*, * p<0.05, ** p<0.01; Dunnett's test : 2#^k^;i/p ; 
## p<0.01, Student's t-test : 3>h — ;H¥ *f ^h^;m 

IB*: -** X «, jJSMOlR] 21-5 fill, Tfcfc>^a--IBfiK:*&^LTV*5;i££Sfc>U 
IB*: «®O^W«,.-ri&:t)'6/5-iBflllc»-&bTV»*ciiS»toU 

ft/H*j£ (1 9 8 9^) ^15 01) tC|B«$tlT^S* 
JICT'S^SR 2 , R 3i \ R 3 \ R 3 S R s , R 1 0 T*b£n£#USS 



4 
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5 

&5t£~R\ R 3 \ R 3 \ R 3< \ R 5 , R 10 <!:bTtt, ^>z?J),m, p-^ha^ 
'JM^^vUiH; t-^b=¥^)^=LJim, sOi?)\sj-*><j])l7$-JV 

mtji£(D^3iz7mm^t>^^T^-^i— h *Mj$.~tz>m*m^z>z 
io ^(DmA\t£<%iBnTjoV), mz.&^>i?j\'&*M\zfotf&£, 

^ \tmt^ > >>)Vfc E &tf?m £ Z £ \z J; D SAt§ C £ j^*C £ S . 

15 ;Vx-^;k f h 7 b F n 7 7 t*©i-f;i/i ; it ?5: 

Pd-Kl, Pd(OH) 2 , PdmU£<DM 

m&&T. ymxxmmm.Tizm.ftTzzEiz&iTir^z.t&T^Zo 
c 1 3 , a i c 1 3 , hb Ttea0&&&ftTttMmtrzz\£ifi'?&&o 

jvmm^\zm,um^n^o a i b r 3 $7t h- s uwistsj: 
i{a^T7iy — ;i/tt7K«*©fii«a6 tra ^jv& &m v>t » & m& \z 



WO 2004/092180 PCT/JP2004/005451 

6 

Greene, P. G. M. Wuts : TProtective Groups in Organic Synthes is 2nd. Ed., John 
Wiley & Sons, Inc. New York 1991 J te£%&3£\zT Sli^fS, 

HI— IS : 

R3»0 / V' 0 Y^ 0Me R 3a o-^Y-°^- z 

R 3b 0 ^kJ. v/0H R 3b Q ^LJv //c 



OR 

6r 3c 6r 3c 
(xvni) _ 

(XT) 

(5£f, R 3a , r 8 .«\ R 8e :fe«fctfR 1 Ha;dcBfe3^«SS£*:foU z 

m^M^T^s-ft-a-^ (xvi 1 1) r 3 % R3b N R 3.c^ >i; 

15 jl/STrfe^^-g-HH Danishef sky rj. Amer. Chem. Soc. , Vol. Ill, 6661', 

-r^i^is ; t -y^v^^^v-'j;^; t -^W7x-;i/ 

*s U ;Vl£fc £ © 5/ U Jl/X-r;H!ffiIS* & 5 c £ 

R 3a , R 3b , R 3C *5J;^R 11 «, RI&teraDfttta&fcJBttSCi: 
25 R 3 \ R 3b ££tfR 3c ^>>>;i/^T&D, R n ^p-rhn^>S/ 

;i/S©«-&Jc«, ^ (XVI I I) ©ffr&fcfc-fcrbT* m.4k*^u>. fan* 
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7 

MikWt%> : &^\$YV7)\>jru*$>7.)V*>mm (I) tf>#£T, 0~8 
5 KD^>^;V&#ffi^ii:^^i^J;D, 2 -O- p -~ h u^>i?;i/bf^/ K 

10 ^D^>rtXDBU) O^&^i^&S^ktC s 2 C O 3 &£(£«:i£* 

>. ^©i-tjus ^ « n e. © 2 mx^n^mu zzmm 

15 <te^fcT^Jft2i*3;r£Kc};?K (XI) [Z :-0(C = NH)-C 

C 1 3 ] S#§^<!:#Tf§ 0 

20 -ti-s*^ l - 1 Kn^^tr^y— xii^$M0^l:J;O l -T±?-)Vmz 

iSb^t, tf'J^>-HFmM$tl.i<!:fci^T^ <b£r'tl (XI) 
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8 




*I2I8H If7/-X« (XI) IC^bT, 2\ 4\ 6' - h'Jt 
^□^>7-feh7x/>i«^ (XVI I) R 12 ££tfR 13 «, 21 CDS 

\z c - ^ u a -> h z> Rm~c$> z> . 

ft^*(XV I I) £-7 8t~6 O t C,^ffSb<^-4 0"C~£ilK:*$V>T, 
10 BF 3 ^lW-j«, h'J^^y'JJP hU7Mo^^>7M> 
ft (TMSOT f ), Cp 2 H f C 1 2 -AgC 1 0 4 #<DSJfo{Emm£^M£-fr& 
utCioTM (XII) 

^3Ig 



15 




(XIII) 



^®3ign fl^fe (XII) 07xy-;H4*KaE©«SI*ff 
S. §!StbTH ffiOTKftlfcoe&flUrCi&SR* 1 , R 12 , R 13 <2^®g© 
|»«SliaSfc^ViT J KJiSb3&:Vi'b®Tf.*n«i;^55«, R 3< \ R 3l \ R 3c . R 1 ^ 
r 1 2 , R'^Mirotiia^^ 7'JJH, tfx;pgfc 
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mx\z, R 3t \ R 3b , R 3c , R 12 . R 13 ^>^MTSD, R ll a*p-x 

JBV^ K 2 C0 3 , Na 2 C0 3 , N aH&£<Z>«|:&S, V^D tf;P 

x3Srt/7$>fc2©W8S^©#£Tx Me I, Me J S0 4 ftW5 : Mi$ 

io - 2 o*c&^l 8 owftm-zi£%><it.iz&. oft-scita*-*?^. ^enfcitt 




15 *»4Igtt, tf^y-X<D2fe©7K^*-rfe^R 11 0«««CDj^^X@T 
Mii#ttT«, 7rt*^m^^^>R 3a , R 3 \ R 3t \ R 12 , 
R 13 ©^«S^ei©TO^g^43^TS^L75:Ufe(DT^n«J;^ 0 
R 3 % R 3 \ R 3< \ R 12 ,. R l3 ^>^;P3£T*t), R ^pWI/atT* «9 , 

9 ora^^tsctiaoTSWM (xiv) mutms. ft 

25 



WO 2004/092180 



10 
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5X3 



OR 13 0 



OR 10 O 




R da O 



(XV) 



(XIV) 



tru jm&n&mm-c&zRK r 3 \ r 3 \ r 3 c ^ cm ^ ©jreisji^;: 

^i^^iTfe, ^b75:<T 5 bJ:^ 0 R 3a , R 3 \ R 3c , 

R 12 , R 13 ^>^;i/*7?&D, R 2 ^^?MT$5i^t:H 7jcm^X#ffl 
^CT* P d -mSUS^St-t- h ^ t F □ 7 ^ ><£> J; 5 &x— j-^m^n. t v-zm 

M^^^b^, ^l^SJETCgSniltfaoTg^il (XV) [5S; 



6X3 



OR 10 O 





(VJ) 

RSaQ^r^^VQRao R 3a Q — r^^QR 30 

6 R 3b (XV) 6R 3b 

OTOSJST$§. S^R 2 , R 3 \ R 3b , R 3 <\ R 10 l%Z<Dfcm\Z$>\,*T 
fcJfoVtZ^%<DT*&n\t<k^tf, Mx.\$. R 3 \ R 3 \ R ac £hT^>~J)im, 
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11 

f©X-fJHt> -40^140^, l?tb<tti}ll:Tl«^U4 

w<» (vi) jjuwsn*. (vi) ^sT*ntfs«s's, ^a^h^ 
xiiti. :i^Tt^. r 1 0 ©#aa&T? & me, \z 

$e»^^M*R 10 ©JK^«^?T-5o »6tlfe^« (VI) tt, &5fT?*tlfcm 




£©Igfc:fc^T&llST&£R 2 , R 3< \ R 3l \ R 3c «, £© ( RjiSfc#HT 
&m (VI) {Zj$VT4-i?*^)V7S/ \ZW>3bZ>WZ\ZW>l3i£<Dmm 
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12 

<ttl. 2m&<D4k&M (VI I) [SCrf, R 4a > R 4l \ R 4 \ R 4d . R 4e te, 

#JB^&ns#»fc<fcD*llffl!U (VI I I) 

I81g : 




(ffla) 



*I8I@H fls^fc (VIII) jfe (III) ^ck^-eooS^Mtt 
(I I I a) -sOlIIgT^^). MWkMRK R 3 \ R 3 \ R 3c «z: 
cD^^^i/iT^^b^^feo-eafen^.fcv^^ flijjtfcf, R3« ( R 3 b% R3 c t 

«£«R 4a , R 4 \ R 4c , R 4d , R 4e te, tt&®ttHft6&eD£tt£H&*cfe 
S^tt," A^Mfctt, it&® (VIII) (C^fLT, ^>if>, h;Vx>&£ 

^1f>, ^>^>*. **^ttCin6©ia'&-«ffl'&j«i«t>, LDA (U^^A 
y^V^Dk°;i/75H) §1^1^115^1, ^L<tt2m^ll0 

b 2 m&fot£1£.Z Z£\Z&V) SW<»£»* Ct^Tt^, SJ&^T^iI^©^ 
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13 

tt#(IIIa) *#*dtd«T€rS. 



(III) + (IDa) 




*i9ign fc&m din ^.t^ossestt-* (ma) ^575 

^>fH^«it5IgT*5. §i!R\ R 3 R 3 \ 

SlSWu JM£f$kr&, (III) $5J:t*-?-©K2£g&"ft: (I lia) fc 

5=-;K f h5kl«D77>&afOi-f;HS; ^§V^iiin&©^t?gMl 

0#&V>U2 4^M^$#* 21 tfc«fcD-, @«J^ (IV) ^5:' 
#5nfcB65Wt ^»T*ntfH*l«v ^D^h^^-fcJ; 

£Efc:BiWL.&£7ig» !8ig^^9iiH JSUitel&liiL&J^fc: 
JfcPgWtefrS (VI) fc#UT^>if>, h;Kn>&£' 

x^;i/x-^;k fl>7kl<D7 7>^f0x-7ji/i; **V5»cn5CDa^- 

l«S:Vib4«O^T1ftf>/^D^>7 i -fe> (DBU) 
ffc^ (VII) *M&V>L 1 2 0 < CfcT^ffi$^ilifcJ;oTfel'fc 

(iv) £#5d<ta*T#5. 
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14 




-r^*3"&, ikttm (VI) [5t*K SI«R 2 , R 3a , R 3b , R 3 <\ R 4a , 

5 r 4 \ r 4c , R 4d , R 4e «, mi&<z>®.wf&6m<DfemtmmT*&z>i h^it, 

#J;lte\ KOH&*VittNaOH7|c»?K©#^ET, -fb£"ft (IX) 

^ot^LsottT^^t^ (x) turn i^s5T*n«, 

10 iotm (IV) £&S££#«Tiif5. WAtf, K-fb^fUt bT 3 

«DDQ (2, 3-^OD-5, 6-yyjy-l, 4-^>V^y» fc£ 

5. Ib&fa (X) [:^UT, @m3^7 FV^>if>#«T^ 

ft (IV) *S.5Ctfe7ft5. ' 

15 

^lOIg: 
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*I10Iitt, it^m (IV) O^HCDli»«SlST^5. fllR 2 , 
5 S*&»R 4j \ R 4 \ R 4c , R 4d , R 4e «lf^O$aH^6 31©^«| ( J:il^T^^o 

fC^ViTte, T. W. Greene, P. G. M. Wuts : rprotective Groups in Organic 
10 Synthesis 2nd. Ed., John Wiley & Sons, Inc. New York 1 991 J 

fHSR 3 \ R 3 \ R 3c £ bUT^>^J«-e^!3, R 2 tLT^f;i/ 

m-v&zik&M (iv) fc*fbx, o-tf>, h;px>&af©5Sr#jK«-ffc7ic* ; 
^b^^k>> ^on^^^afOAD^^b^bTK*-; %>z>w$zn zooms 

15 B C 1 3 *- 2 O'C&Hl^ Ot, $? £b< teO'C&Ubgi&fc: 

t\ 1 0#&V>L5RSHfflfls/BSli\ ^rO)m- 2 0t^WL4 0 b < « 0 *C 

Bi«R 2 ^ R 3 \ R 3 \ R 3c ^7^jm<Dm^\Z\t, f h7kh'n 
^fJbTfr -5 SISR 4a , R 4b > R 4c , R 4d , R 4e iC7jc 
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. &%>ffi, ^X-H T. W. Greene, P. G. M. Wuts : Tprotective Groups in Organic 
10 Synthesis 2nd. Ed., John Wiley & Sons, Inc. New York 199U -fcE&&%\z*t 
5££#*T#£o Mx.fl R 2 ^^;^^^^, R 3a , R 3 \ R 3c tLT^> 
5?;«£fl!V>fc:»*&K:«, R 2 , R 3a > R 3 \ R 3c &®M%mhfrm, 3£j£bfczK 

15 

TWVMffl^l, #fcTNCB (2, 4, 6 - h U - h D - 1 - ^ D 

20 

h^^mm^mhx, &zwt'jkm<D&mm&#£#kmffl{tLTs mum 



WO 2004/092180 PCT/JP2004/005451 

10 >^'Ja-;K d-t>-) — ;k ^m«^>>?;K x^/-;k ^x>mr- 

15 ^>if;V3-^A, ^b^>if hx^A, tyxrT'J >Bft^U-feU 

mm&M, $e»tctt3jtu tfx;i/T;V3~;K # U tfx;nf n u F >> fc;^^ 

0 0 1~10 0mg/kgllT^. 
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pNB : p--hD^>^M 
Me : ' 
A c : 

10 ggSMl. ' *3i2k— ib 4, 5 - h-V-o—*>i?Jl>- 2 -o-p-n hp^> 
D - >f)Vn tf g J is H g>a&f 



3, 4, 5 - hU-O-^O^P-D-^l/ntr^yS/hMl. 35 
g) ©M<ki^9 1 l/> (2 0ml) Wmz, h'J7Mn^^>7M>ti (9 
15 9 0mg), 2, 4, 6-a'Jy> (6 7 0/i 1) ^i^p-" ho^>^^D 
5 F (8 8 0mg) ^^T(ciPAT6B#WM#b^ 0 ^OMJS^^ h U 
tD^^>XM>lfi (9 9 0mg), 2, 4, 6-3'J5?> (5 0 0tfl) * 

^ P --hD^>i;j^p$ f(4 7 omg) %^wr\zmx. m&m.WLtz 0 
tkvttmm*nmvtci&. m^nrcmm^mm^j^zx^hrco ^mm& 

tc&. M^mmi-hv^^izxnmisrc. mm^mBT\zm^v. '&t>ntc?m 

$77'r>a^nYN^77^-[lTiIl, mmt^m (1. 0 44 g) 

NMR (CDC1 3 ) : 3. 35-3. 80(m,6H), 3.54(s,3H), 4. 28(d, 1H, J=8Hz), 4. 5-4. 65(m, 3H), 
25 4. 75-4. 84 (m, 4H), 4. 97 (d, 1H, J=3Hz), 7. 1-7: 2(m, 2H), 7. 2-7. 4(m, 13H) , 
7. 43 (d, 2H, J=8. 5Hz) , 8. 09 (d, 2H, J=8. 5Hz) . 



5 



Bn :1>i/AM 




OBn 
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: 3, 4, 5-hU-Q-^>^V-2-Q-p-^hP^>^-D 



BnO NV ^jf V/ OpNB BnO NV ^f v/ OpNB 

OBn OBn 

3, 4, 5-h'J-0-^>yJV-2-0-p--ND^>^l/-D 

5 (2. 6g) <Z>»K (2 8ml) 35<fctf2M H 2 S0 4 (4 

ml) »^»tt*2 0^|IBlPSftjli«bfc«, K 2 C0 3 (l. 4g) t**®^ 

10 NMR (CDC1 3 ) : 2. 83 (d, 0. 5H, J=2. 6Hz) , 3. 3-3. 4(m, 0. 5H) , 3. 5-3. 8 On, 4H) , 

3. 95-4. 10 (m, 1 . 5H) , 4. 45-4. 65 (m, 3H) , 4. 7-4. 9 On, 5H) , 5. 0 (d, 0. 5H, J=8. 8Hz) , 
5. 3-5. 4 On, 0. 5H), 7. 1-7. 2(m, 2H) , 7. 2-7. 4 On, 1 3H) , 7. 45 (d, 2H, J=8. 5Hz) , 
8. 05-8. 15 On, 2H). 

15 mmM3 : 3, 4, 5 - h'J-Q-^>> ? ;i/- 1 -O- (2, 2, 2-hU^D 
px^W $ Ulik) - 2-Q-p--hD^>y;i/-D-^>JH7/-^CD 



NH 

BnO^Y°Y >OH ^ BnO-^Y°Y^° CC ' 3 

BnO\ v Sr V/ 0PNB BnO\ V Sr V /OpNB 

OBn OBn 

3, 4, 5- h'U-0-^>^-2-0-p--hn^>y;V-D-^3 
20 tf7/-7, CI 3 Omg) CDtftfb*9 1 l'>»»[ (2ml) fc, Cs 2 C0 3 (5m 
g) ^.tlXh'J^Dnyt h~ hU;i/ (0. 2 2ml) &g?BK:Tijn*.T 3 0 # 

^«I*pi#:*J:tfiJ#:©I^«Ii:tTl 1 6mg#fc.. 

NMR (CDC 1 3 ) : 3. 6-3. 85 On, 5H), 3. 95-4. 1 (m, 1H), 4. 45-5. 0 On, 8H) , 
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5.79(d,0.5H, J=7.5Hz), 6. 57 (d, 0. 5H, J=3. 4Hz), 7. 1-7. 2(m, 2H), 

7. 2-7. 35 On, 1 3© , 7. 35-7. 45 (m, 2H), 8.05-8. 15 (m, 2H), 8. 55 (s, 0.5©, 

8. 71 (s, 0.5©. 



114: 3, 4, 5-HJ-Q-^>>OV-l-Q- (2, 2, 2 - HJ g P 



A 

BnO^Y°yOH ^ BnO^V°y^° CC ' 3 

BnO NV ^f V/ OpNB BnO NV Y^OpNB 

OBn OBn 

3, 4, 5- hU-o-^>^;i/-2 -o-p-^ho^;>^;i/-D-^;pr3 

10 tT^y— 7> (13 0mg) ©^b^^l/>M (2ml) z?71ftZ*s# U*7 
>7*~t> (14/il) 43j;tf HJ^DDTiz h~hU;i/(0. 22ml) 

( timsu mmt&i®} nomg $#fc 0 

NMR (CDC1 3 ) : 3. 65-3. 85 (m, 4©, 3.95-4.1(10,2©, 4. 45-4. 65(m, 3H), 
15 4. 7-4. 9 (m, 5©, 6. 57 (d, 1H, J=3. 4Hz), 7. 1-7. 2 (m, 2©, 7. 2-7. 35 (m, 13© , 
7.41(d, 2H, J=8. 6Hz), 8. 11 (d, 2H, J=8. 6Hz) , 8. 55 (s, 1©. 

^^15 : 3, 4, 5-h'J-Q-^>^l/-2-Q-p--ND^>^-D 

BnO^Y°Y OH ^ BnO-^Y°y F 

BnO NV X^OpNB BnO xv ^f v/ OpNB 

20 OBn OBn 

3, 4, 5 - N >J - O - ^ 2 - O - p -- h DA >>?;i/ - D - 
tf^y— * (lOOmg) ®^>fk^^l/>^ (1m 1 ) fc, -7 813HT^x 
W5;^77- h'J7MUF (34/zl) fciHl*.* 3#$#N&I&M 
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^^^«>3.^J^A^D T h^77^-fcT^SU ^IB^tl ( 7 7mg) So, 

NMR (CDC 1 8 ) : 3. 5-4. 0 (m, 6H) , 4. 5-4. 95 (m, 8H) , 5. 20(dd, 0. 75Hz, 53Hz) , 
5 5.66(dd,0.25H, J=2.3Hz, 54Hz), 7. 1-7. 2(m, 2H), 7. 2-7. 3(m, 13H), 7. 4-7. 5 (m, 2H), 
8. 1-8. 2 (m, 2H) ; 

Hlf!l6 : 4, (^>^;P^-» -2-kKD^>-3- (3, 4, 

5 - hU-0-^>> ? ;P-2-0-p-r:ha^>^;i/-i8-D-^;i/Jt!^y 
10 ->;W Tir H7x/>g)ll 




3, 4, 5 - hU-0-^>>>;l/- 1 -O- (2, 2, 2-hU^nnx^> 
-f 5 F-r;P) -2-0-p-rhD^>y;i/-D-^H7/-7> (5 Omg) 
&<fct£4, 6-tfX (^>^;i/^~» -2-h Fa^S>T-b:h7cc7> (4 0 
15 mg) (Dmt^^Vy (2ml) -4 0iC{lThU/^y'JJV hU 

i$fflMfcTJ*#M& ^fpaW7KSiPA^, @^x^;vjcTiSaib/to ^TKfiS 

20 NMR (CDC1 S ) : 2. 47(s, 1. 5H), 2. 55(s, 1. 5H), 3. 5-3. 8(m, 6H) , 4. 4-5. 1 (m, 13H), 
5.85(s,0.5H), 5.95(s,0.5H), 7. 04 (d, 2H, J=8. 5Hz) , 7. 1-7. 4 (m, 25H), 
14. 2(s,0. 5H), 14.4(s,0.5H). 

mmm7 : 4, 6- If 7, (^>> ? ;^^-» -2-bHn^>-3- (3, 4, 
25 5 - MJ - O^O^ikz 2 -O-p-- h n^>v;v- /3-D- bf ^ y 
->;i/) 7th7x7 >(PMj£ 
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3, 4, 5- hU-0-^>^;V- 1 -O- (2, 2, 2-HU^DDX^> 

F (5 6mg) 43«£t£4, 6-t'X (^>S?;M-^>) -2-hFn^>7th 
5 7i;> (9 8mg) omt^Uy (1ml) - 7 8tCTBF 3 • 

OE t 2 (2 5 /z 1 ) #r*£^£T#?fi£i*7i 0 2 0#^&fcTJt# 

^SWTK^iPAfe^ Ii^fI/>tTiiilbfc. ^TKM^-hU^A^ 

0 

H»ll8 : 4, 6-lf7> (^>> ? ;i/^'» -2-^h^r->-3- (3, 4, 5 
- h'J-0-^>> ? ;W-2-0-p--hP^>> ? ;i/- g-D-^;i/3fc°^7-> 




15 4, 6-tfX \*<>5?frttis) -2-tHn^>-3- (3, 4, 5-hU 
-0-*<>5?)V- 2-0-p--hD^>^-j3-D-^JV3kf7/^) 7 
-feh:7a:/> (5 7mg) ©T-feh> (1. 5ml) <D^tCK 2 C0 3 (15m 
g), S^it^^JV (2 14m 1) £in*-> 6 0tl:T2 8B#WJPf»«^bfc. 

20 4 — CTi 851 b , «fB<fbi'&4& 2 7mg*§fc. 

NMR (CDC1 3 ) : 2. 37 (s, 1. 5H), 2.47<s, 1. 5H), 3. 5-3. 8 On, 9H), 4. 2-5. 1 On, 13H), 

6. 23(s,0.5H), 6.24(s,0.5H), 6. 95-7. 05 On, 2H) . 7. 15-7. 45 On, 25H), 

7. 85-7. 95 On, 2H) . 
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mmms ; 4, 6 -ex (^>^;i^^~» -2-^h^->-3- (3, 4, 5 

_l >1 j-0-^>^V-2-0-p--hD ^ >i?)V- /3-D - gJk g =y I ~> 

4, 6-tfX (^>y;m-» - 2 - k FD^S/- 3 - (3, 4, 5 - HJ 
-O-y^^V- 2 -o-p-^bD y ^>> ? ^-i3-D-^;i/ntf^ T 
-feb^x/> (5 0 5mg) ©^^WM75H (7ml) ©«NaH 
(22mg, 6 a^b^^V- (1ml) &i)P^-> ^ai£T4 0 

^ - \zxmm^>mmms tm-^^$>^m^t^^ 2 5 6mg#^o 

H%5ffj| 1 0 : 4, 6-tfX (sQzSJVttzs) -2-*h*?zs-3- (3, 4, 

5 _ nj-o-^>$?;y-fl-D-^ji/jbr7y^;v) y-feh^ai/xpggjB 




4, 6-tfX -2-^h^>-3- (3, 4, 5 - hli - 

h7x;> (2 5 6mg) ©^V^n/V-;V (7ml) 43<J:^^^y — ;V (7 
ml) ^«^fP^bT> ; 6^^A7jc^ (1. 9ml), -O/^* (6 
4 0mg) *3pp^L7 5-CICT3 2«FMUnJI!ka»bfc- ^#«£»3Jb&&iB5fcx 
M/fcTftJRU lN4SBfeK»?«fcT^r«JB&«fe#b> at#IIH*^hU#AfcT 

T^ITf3 9 llif3ft^£l 7 4mg#fc. 

NMR (CDC1 3 ) : 2.46(s,3H), 3. 5-3. 8 On, 9H), 4.4-5. 1 (n, 11H), 6.35(s,lH), 

7. 2-7. 5 On, 25H). 

IR(cm-') : 3459, 2867, 1699, 1596, 1098. 
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mmm 1 1 : 4, 6-^bFP^>-2-^h^>-3- (3, 4, 5-hU- 



4, 6-lfX (^>v ? ;i/^'» -2-*b^>-3- (3, 4, 5-h'J- 
5 0-^>> ? ;i'-i8-D-^Jl/3ifc!^y->;i/) 7irh:7:r/> (17 4mg) <D"r 
h^th*Dt7^> (8ml) »1 0%Pd-M (2 2m g) £3jqx., 

NMR (CDC1 3 ) :2.66(s,3H), 3. 6-4. 0(m, 6H) , 3.77(s,3H), 4. 4-4. 6 (m, 3H) , 
10 4. 75-4.95(m,4H), 6.30(s,lH), 7. 15-7. 35 (m, 15H), 8. 55 (br, s, 1H) , 12.99(s,lH). 

HiMl 2 : 1 - {(2 R, 3R, 4S, 4 a R. 9 b S) - 3, 4 - tf X 
>^;i/^-^~» -2 - E^OS^M-^) ^]-7-kFD^>-9-^h^ 
~>-3, 4, 4 a, 9 b-^h^b HP- 2H-b°57 [3, 2-b] [1] ^> 
15 '/77>-8-fjH X^/XPSBS 



4, 6-^tHn^>-2-^h^>-3- (3, 4, 5-hU~0-^>v ! 
)V- jB-D-^Pntr^y^V) 7th7x;> (14 0mg) ®^>1?>»?R 
(3ml)l:, MJ^fMX7^ >(8 2 m 1 ) *3«fctfl, 1 ' -TV If* (N, 
20 N-^fWAT^F) (5 7mg) SSflTfcJR^lPi. 5l$ra«#l'fc. 

1 0 lmg§Hfi8j6fclT^ 

NMR (CDC 1 3 ) : 2.59.(s,3H), 3. 45-3. 55 (m, 2H) , 3. 65-3. 80 (m, 2H), 




BnO 



BnO NV 
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3. 96 (dd,lH,J=8.6Hz, 4.7Hz), 4. 14(s,3H), 4. 47 (dd, 2H, J=14Hz, 12Hz) , 

4. 57(d,lH, J=13Hz), 4. 61 (t, 1H, J=4Hz), 4. 77 (d, 1H, J=12Hz), 4. 85-4. 90(m, 2H), 
5. 12(d,lH, J=4Hz), 6.24(s,lH), 7. 2-7. 4(m, 6H), 14.07(s,lH). 

5 ^MMl 3 : 1- {(2R, 3R, 4S, 4aR, 9bS) -3, 4 - tf X 

- 2 - [(^>> ? ;i/^-^-» *<?M - 7 - (p -^y-JjV^^ 
>V-f frtt^) -9-^h^v--3, 4, 4a, 9b-fh7t:FD-2H- 
bf^y f3, 2-b] [1] ^>y^^>-8— OH X^yXDMji 




OBn 

10 1 - {(2 R, 3 R, 4 S, 4 aR, 9 b S) - 3, 4 - tfX ('OS^M"* ^) 
-2- [(^v^M^M ^9^;H -7-hFD^>-9-^b^>-3, 4, 
4 a, 9b-fh7th'D-2H-lf7y [3, 2-b] [1] ^>V'7 7>-8 
— <r;W 3L$;> (3 8mg) (DmtX^uy (lml) i&fltfc: p -^>~J)V^r 

^^>y-r;v ^ouf (i6mg), 4- (n, n-v*^;w y^ytru^ 

15 > (1 Omg) ^^^Tinx., m#R5ffi#bfco ^(D^y^v^=Lti^^ 
n-7h^77^-Milt, ^IB{b^S4 5mg#feo 
NMR (CDCI3) : 2.44(s,3H), 3. 5-3. 6(m, 2H), 3. 7-3. 8 (m, 2H), 
3. 97 (dd, 1H, J=9Hz, 5Hz) , 4. 06 (s, 3H) , 4. 49 (s, 2H) , 4. 59 (d, 1H, J=l 1Hz) , 
4.64(t,lH, J=4Hz), .4.77(d, 1H, J=12Hz), 4. 85-4. 95 (m, 2H) , 5. 1-5. 15(m, 3H), 

20. 6.56(s,lH), 7.02 (d,2H, J=9Hz), 7. 2-7. 5 (m, 20H), 8. 06 (d, 2HJ=9Hz) . 

HWJ1 4 : 1 - {(2R, 3 R, 4 S, 4 aR, 9 b S) - 3, 4-b'Z (^> 
z?jv**>') - 2- [(^>^;u^-» -7-bFn^-9-^h^ 
.S/-3. 4, 4 a, 9b-fh7kFP-2H-t!7; [3, 2-b] [1] ^> 
25 '/77>-8-^M - 3- (4-^>yjm->7x^l/) -1, 3-^0/1 
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1-{(2R, 3R, 4S, 4aR, 9bS)-3, 4-tfX (^>v 5 ;P^'» 

-2- [(^>i^;v^-^>') *^;KI -7- (p-^>v?;i/^-^->^>y-r;^^ 

5 >-) -9-^h^^-3, 4, 4a, 9 b h =7 1 H P - 2 H- tf^y [3, 
2-bJ [1] ^>777>-8-^} X^;>(4 5mg) ©fb7tF07 
?>mm (1ml) W^V7'nt!jV7$> (78/il) tn-^^VU 
(0. 56mmol) *5iiUc'J^A^V7'nlfJl/75 F©fh 
7kFD77>^I (0. 5ml) Kl- 3 OTCTflP*.* - 2 0 "C#> £> - 3 0 'Cfc 

io fflA«#"&fc)6*& - ii$m»#u&. ffifn«[^T> : E— ^A*»?ft*JnA, W»x - 

5/p ^h^77^-tT»IIU ^|B<t:^^3 2mg#fe. 
NMR (CDC1 3 ) : 3.4-3. 8 (m,4H), 3.81(s,lH), 3. 85-4. 0(m, 1H), 4.05<s,2H), 
15 4. 3-4.9(m,7H), 5. 0-5. 1 On. 1H) , 5.13(s,2H), 6. 24 (s, 0. 34H), 6. 32 (s, 0. 66H), 
7.02(d,2H, J=9Hz), 7. 2-7. 5 (m, 20H), 7. 85 (d, 1. 32H, J=9Hz) , 
7. 92(d,0.66H, J=9Hz), 13. 16(s,0. 66H), 13. 89(s, 0. 34H), 15. 62(s, 0. 66H) . 

&tiimi 5 : (2R. 3R, 4S, 4 a R, llbS) - 3, 4-tfX (^>i?JV 
20 - 2- [(^>^;i/^'» 2L£ik] -8- [4- {^>P)V***s) 7 




O. 



x~;Kl -11-/ h^r->- 3, 4, 4a, 1 1 b-fh7k Fn-2H, 10 



H-bf^y [2*. 3':4, 5] [3, 2-g]^b^>-l 0 
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1-{(2R, 3R, 4S, 4a R, 9bS) -3, ^>-J)V^^) 
-2- *3-)V\ -7-tHP^>-9-^h^>-3, 4, 

5 4a, 9b-fh7tFn-2H-lf7; [3, 2-b] [1] ^>Vy?>- 8 

— -OW -3- (4-^>^;^+~>7^^i;u) -l, 3-y°u^>^>t^r 

<DjS$Z§k®i&t(Dm&%>) (2 3mg) ©Jfrffc-^l^iSift (0. 8ml) iZ, ^ 

NMR (CDC1 3 ) :3.5-3.85(m,4H), 4. 00 (dd, 1H, J=9Hz, 5Hz) , 4.12(s,3H), 4.47(s,2H), 
4. 63(d, 1H, J=llHz), 4.68(t,lH, J^4Hz), 4. 8-4. 95 (m, 3H) , 5.14(s,2H), 
5. 18 (d, 1H, J=3Hz), 6.55(s,lH), 6.78(s, 1H), 7. 07 (d, 2H, J=9Hz), 
15 7. 2-7.45(m,20H), 7. 80 (d. 2H, J=9Hz) . 

16 : (2R, 3 S , 4 S , 4aS, 1 1 b S ) - 3 , 4 , 11-b'JbF 
P^>-2-h FD^y^fiV-8- [4 - fc H U^j/y x_;l/] -3, 4, 4 
a, Hb-fK7bFD-2H. 1 0 H- b!^ 7 [ 2 ', 3':4, 5]7P[3, 
20 2-g] gci*>-l O-a-XPgjfi 
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(2R, 3R, 4S, 4aR, llbS) -3, 4-t°X {^>V)V**zs) 

-z- K^y-JM^) *?)V\ -8- [4- ^y-JfrJr*^) 7xzjh 

-1 4, 4a, Hb-fH7bFD-2H, lOH-tf^ 

5 J [2\ 3' : 4, 5] [3, 2-g] ^D*>- 1 0 (1 4mg) 

};iiaiITBC 1 gOD^b^^l/^^ (1M, 0. 5ml) 10M 

^fna#7K*jpx.feo ffi&vtcmMM%:*&y-)\' (2m n i^nb, Jint 

BC 1 3 ©^>fb^^l/>M (1M, 0. 5ml) ^7kf^TiPA> il£l:T2 0 
^m^b^o MJ£Ti^£@5feU #^tlM^MeOH/AcOH/H 2 0 
10 =0. 5ml/lml/lmlMim HPLC (ODS»7A:C 
H 3 CN/H 2 0=2 0/8 0^6CH 3 CN/H 2 O=8 4/1 6 2;T<E>^^ 

x>h^i±j) mzik&wzo. 7mg#fc. 

NMR (CDjOD) : 3. 3-3. 4 (m, 1H) , 3. 55-3. 65 (m, 2H) , 3. 82 (dd, 1H, J=2Hz, 1 2Hz) , 
3.99(dd,lH,I=5Hz,10Hz), 4. 68 (t, 1H, J=4Hz) , 5. 20 (d, 1H, l=3Hz), 6.64(s, 1H), 
15 6.65(slH), 6.89(d,2H, J=9Hz), 7. 85 (d, 2H, J=9Hz) . 

mmmi 7 : l- {(2R, 3R, 4S, 4aR, 9 b S) - 7 -^>W )V*%- 
is- 3, 4-tfX (sQzSJVttzs) - 2- [(^>i?;V^-^^) -9- 
*h^>-3, 4, 4a. 9 b-^h^b FQ-2H-tf^7 [3, 2-b] [1] 

20 i>\fy?>- 8 — -fjw x# 7 j£ 




OBn 
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1 - {(2R, 3R, 4S, 4a R, 9bS)-3, 4 - h*X (^>i?)Vj-*i/) 

4a, 9 b-fh7t Fn-2H-fc?5/ [3, 2-b] [1] ^>y:7^>-8 
— <;W x^/> (4 6mg) t^>"M)V ^dU F dui) ^^t, 



NMR (CDC1 3 ) : 2. 45 (s, 3H) , 3. 5-3. 6 (m, 2H) , 3. 7-3. 8 (m, 2H) , 
3.98(dd, 1H, J=5Hz,9Hz), 4.07(s,3H), 4.50(s,2H), 4. 59 (d, 1H, J=llHz), 
4.65(t,lH, J=4Hz), 4. 78(d, 1H, J=12Hz), 4. 85-4. 95(m, 2H), 5. 14(d, 1H, J=4Hz) , 
6, 56(s,lH), 7. 2-7. 55 (m, 17H), 7. 61 (t, 1H, J=7Hz), 8. 11 (d, 2H, J=7Hz) . 

10 

1 8 : 1 - {(2 R, 3R, 4S, 4a R, 9bS) - 3, 4-tfX 
i^l/^vO - 2- [(^>^;M-^>) *?-)V\ - 7-b HD^>- 9 
v— 3, 4, 4a, 9b-fh7bFn-2H-^7y [3, 2-b] [1] ^> 
77 7>-8-> HI/} -3-7x-;P- 1, 3-^7°aA 0 >^^->g>^jg (feU 
15 jgCfBte^ta, LT#6n^ ) 



T-{(2R, 3R, 4S, 4aR, 9bS) - 7-^>^^y-3, 4 
-tfX >0 -2 - *9\>W -9-^>^v— 

3, 4, 4a, 9b-^h^kFD-2H-tf^7 [3, 2-b] [1] 1>\Ty 

20 9>-8--f;W x^;>tf©s^HtM^i (5 0mg) &jBV>TSIi6 

NMR (CDC1 3 ) : 3. 4-3. 8(m, 4H) , 3. 78(s, 1. 5H) , 3. 9-4. 0 (m, 1H) , 4. 07(s, 1. 5H), 



5 1 3 tmmzmft*m\ mmt&m* 5 omg#&. • 




o. 
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4. 3-4. 9 (m, 7H) , 5. 03 <d, 0. 5H, J=4Hz), 5. 10(d, 0. 5H, J=4Hz), 7. 2-7. 6(m, 18H), 
7.85-8.0(m,2H), 13. 14 (s, 0. 5H), 13. 87 (s, 0. 5H), 15. 41 (s, 0. 5H) . 

1 9 : (2R, 3S, 4S, 4 aR, 1 1 b S) - 3. (^>zy)V 
5 ££f±) -2 - *^)V\ -1 l-^b^y-8-7i^- 

3. 4, 4a, Ub-fh7t:Ha-2H, 10H-tf^7 [2', 3':4, 
51 7D [3, 2-g] ^P>1>-1 Q-^XPjgjf 




OBn 



1-K2R, 3R, 4S, 4aR, 9bS) -3, 4-1:7 (^>^M^» 
10 -2- [(^v^M-^) -7-tFD + ^-9-^h+y-3, 4, 

4a, 9b-fh7kHP-2H-k'7; [3, 2-b] [1] ^>l/7^>-8 

_^ ; i / }_3- 7l - i, 3-7 p aA°>^^->t J e-©5:^'i±#©^'a-t/(3 

5mg) ^WlJ 1 5 t.n$k<DWktt-*ff ^l3-fb-£-^£8mg#fc. 

NMR (CDC1 3 ) : 3. 5-3. 75 (m, 3H) , 3. 83(t, 1H, J=9Hz) , 3. 95-4. 05 (m, 1H) , 4, 13(s, 3H) , 
15 4.47(s,2H), 4.63(d,lH, J=llHz), 4. 68 (t, 1H, J=4Hz), 4. 82 (d, 1H, J=12Hz), 
4. 85-4. 95 (in, 2H), 5. 20 (d, 1H, J=3Hz), 6.65(s,lH), 7. 2-7. 6 (m, 18H) , 
7.85-7.9(m,20H). 

mmm 2 0 : l- {(2R, 3R. 4S, 4aR, 9bS) -3, 4-HX 
20 Vfrtti') - 2- [(^>v ? ;i/^-»~» t^Jll -7-bHD^>-9-^h^ 
->-3. 4, 4a, 9b-fh7bHa-2H-H7; [3, 2-b] [1] ^> 
^/77>-8-i , ;i/} -3-7x-Jl/-2-/D^>- 1-*><DMt&. 
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OBn OBn 



1-{(2R, 3R, 4S, 4a R, 9bS) -3, 4-tf* CO^jT+J') 
-2- [(^>> > ;i/^^) -7-kFD^>-9-^h^>-3, 4, 

4a, 9b-fh7tKn-2H-tf7; [3, 2 -b] [1] 8 
5 — T;W X^7> (2 0mg) ©S>tf-*-tf->»tt (0. 8ml) £^>X7;W* 
t: H(3. 8 ju. 1 ) 33 J; #5 0 *N a OHzKj&Sfc (0. 8 m 1 ) fcSfifcTftl*., 
4B^jt#Lfc. lN«fflfaK»»tl 5ml SrjDiL, WMx^MCTlfiffibfc^ 

7A^D7f^77^~ fcT**$4U «|B-ffr&4&£ 1 8mg§L 
10 NMR (CDC1 3 ) : 3. 5-3. 8 (m, 4H) , 3. 97 (dd, 1H, J=5Hz, 9Hz), 4.07(s,3H), 

4. 4-4. 6 (m, 3H) , .4. 64(t, 1H, J=4Hz), 4. 7-4. 9 On. 3H) , 5. 11 (d, 1H, J=4Hz), 
6.32(s, 1H), 7. 2-7. 5 (m, 18H), 7. 6-7. 7 (m, 2H) , 7.79(s,2H), 13. 95 Cs, 1H). 
IRCNaCl, film, cm-') : 2861, 1628, 1558, 1454. 

15 ^MM2 1 : 1 - {(2 R, 3R, 4 S, 4a R, 9 b S) - 3, 4-tfT, 

2ik£±>0 - 2- [Cri>e£ja±>0 *±M -7-bPn^>-9-^^ 

~>-3, 4, 4a, 9b-Th7bFa-2H-tf7; [3, 2-b] [1] ^> 



777>-8-<JH -3- (4-*^)\sy^~JV) -2-ya^>- 1-3" > 




1- {(2R, 3R, 4S, 4 aR, 9 bS) -3, 4 - tf * (^>^;U^'» 
-2- [(^>5?;W^S/) -7-kl«D*->-9-*h*->-3, 4, 

4 a, 9b-fh7kPn-2H-lf7y [3, 2 - b] [1] W77>- 8 
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— r;H (4 2mg) <D^^>mm (1. 6ml) \z, A-^)V 

^>X7^rkF (8. 2 m 1) ^V^THig^!l2 0 ^IrHH^S^^tV^ ^12 
W3 0mg#fc. 

NMR (CDC1 3 ) :2.38(s,3H), 3. 5-3. 8(m, 4H) , 3. 97(dd, 1H, J=5Hz, 9Hz), 4.06(s,3H), 
5 4.45-4. 50(m,2H), 4. 58 (d, 1H, J=llHz), 4. 64 (t, 1H, J=4Hz) , 4. 75-4. 9(m, 3H), 
5. 11 (d, 1H, J=4Hz), 6.32(s,lH), 7. 2-7. 45 (m, 17H) , 7. 50 (d, 2H, J=8Hz), 
7.76(d,2H, J=2Hz), 13.99(s,lH). 

mmm2 2 : l - H2R. 3R, 4S, 4 aR, 9 bS) -3, 4 - tf X 
10 $£jM^vO - 2- U'OitJVttS') -7-hh'D^>-9-^^ 
~>-3, 4, 4a, 9b-fh7kFa-2H-H7; [3, 2-b] [1] 
-/7^>-8 — r;W - 3- (4-* h^->^j:n;i/) -2-^n^>-i-t 




OBn OBn 



15 1- K2R, 3.R, 4S, 4aR, 9bS) -3, 4 - h*X 

-2- K'O&frttS') -7-bFQ + '>-9-^h^>-3, 4, 

4a, 9b-Th7bh*D-2H-k'7; [3, 2-b] [1] ^>y77>-8 
— X^y> (4 2mg) 0^3r±f->Mt (1. 6ml) \Z, 4-* 
^>X7^Tk^ 09. 4 ii 1) &ffi^TH»J2 0 tl^HI^^SrffV^ ^ 

20 fB4b-&^£3 7mg#fco 

NMR (CDC 1 3 ) : 3. 5-3. 8(m, 4H) , 3.87(s,3H), 3. 97(dd, 1H, J=5Hz, 9Hz), 4.06(s,3H), 
4. 45-4. 50 (in, 2H), 4. 58 (d, 1H, J=llHz), 4. 63 (t, 1H, J=4Hz), 4. 75-4. 9 (m, 3H) , 
5. .11 (d. 1H, J=4Hz), 6.32(s, 1H), 6. 92 (d, 2H, J=9Hz), 7. 2-7. 4(m, 15H) , 
7.55(d,2H, J=9Hz), 7. 68(d, 1H, J=15Hz) , 7. 78 (d, 1H, J=15Hz), 14.06(s,lH). 

25 

mmW2 3 : (2R. 3R. 4 S, 4 aR, 1 1 b S) - 3, 4 - hf7> (^>V)V 
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- 2- i(i>*?)Vtti') tf-M -1 1 h^>- 8 -7x^- 
3. 4. 4 a, llb-rK7lnFD-2H, 10H-K7/ [2'. 3 ' : 4, 
51 7U [3, 2-g] 2U*y- 1 0 -^XDgBi 




5 1- {(2R, 3R, 4S, 4aR, 9bS) -3, 4 - tfT. (^v^^vO 
-2- [(^Ov^M"^) *?-M -7-kFD^>-9-^b^>-3, 4, 
4a, 9b-fh7kHa-2H-tf7y [3, 2 -b] [1] ^>l/7 5>- 8 
— f ;W - 3 - 7i-;i/- 2 - ^D^>- 1 - 1> (1 8mg) ODMSO^I 
(0. 4ml) (0. 3 Omg) ODMSO (100/il) ^^^riPX-> 

10 1 so^fcTilSIWin&Ufc. a«x^;i/fcT*R«* W*fl£/W 

15 m&M2 4 : (2R, 3R. 4S, 4aR, llbS) - 3, 4 - bf X 

rt^y-) -2 - ll£i>i£jM^M^L£jk] -1 h^'>-8-^ai-;i/- 
3, 4, 4a, Hb-fh7bFn-2H, lOH-bT^/ [2\ 3':4, 

51 ya [3, 2-g] ^a/>-io-t>g)iI 

1- {(2R, 3R, 4S, 4a R, 9 bS) -3, 4-tf7> (^>v ? ;l/^^-» 
20 -2- '[(^>S?;p"^5/) jWW - 7-tHD^>-9-^h^>-3, 4, 
4 a, 9 b-Tb7k HP-2H-tf^y [3, 2-b] [l]'^/7 7>-8 
— r;i/} - 3-7x-JH 2 -7°n^>- 1 -:t> (1 7mg) C^^7-JKl 
ml) MCKOH (1 6mg) ©**y-;i' (1 80m D ^^K^T^P 
A, ££>K3-F^>if>^7-fc^-b (17mg) ^inx.fe^ja^T2B#p B 1 

25 jo&ufc. ift^?i/>tttm #«»*/w#zK*«rc«fe*b, 

^vvvbxzxmmk. »«E**BETte:«acbfc. H5nfca»s77^>a* 
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mmM2 5 : (2R, 3R, 4S, 4 a R, 1 1 bS) -3, 4 - (^>~J)V 
5 -2 - [(^>>?;i/^'» ^J-)V\ -8 - (4-^^V7x^) -1 

1-* h^>-3, 4,4a, 1 lb-fh7bHD-2H, 1 OH-bf^7[2 ', 
3' : 4, 5] yu [3, 2-g] ^D;*>- 1 0 -3j->tZ>agjt 




1 - {(2 R, 3 R, 4 S, 4 aR, 9 b S) - 3 . .4 - kf* (^OS^M-^vO 

io -2- [«>^;p^-^'» - 7-kHn^>-9-^h^>-3, 4, 

4a, 9b-^h^tHn-2H-tf^y[3, 2 -b] [1] ^>!/75>- 8 
— f;W -3- (4-^fJk7i^JW -2-7'D^>-l-t> (3 0mg) 

©^^y— ;i/ (2. imi) jsat*fflv>T, n«j2 4 t^©sis*.fTV^ m 

f&fc&M* 1 4mg#fc. 
15 NMR (CDCI3) : 2. 42 (s, 3H) , 3. 5-3. 75 (m, 3H) , 3. 82(t, 1H, J=9Hz), 

4.00(dd, 1H, J=5Hz, 9Hz), 4. 12(s,3H), 4.47(s,2H), 4. 63 (d, 1H, J=llHz), 
4.68(t, 1H, J=4Hz), 4.82(d, lH, J=12Hz), 4. 85-4. 95 (m, 2H), 5. 19 (d, 1H, J=3Hz) , 
6.61(s,lH), 6.79(s,lH), 7. 2-7. 4(m, 15H) , 7. 42 (d, 2H, J=7Hz) , 
7.75(d, 2H, J=8Hz). 

20 

mmM2 6 : (2R, 3 R, 4 S, 4 aR, 1 1 b S) - 3, 4 - fcf 7, 

- 2- [(^>>?;i/^-» *^Jl/| -11-^ h^->- 8 - (4-pth 
^->7xzjl/) -3, 4, 4a, 1 lb-fh7bh , P-2H, lOH-fc:^/ 
[2', 3': 4, 5] 7D [3, 2-g] ^D^>-10-t>Cii 
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OBn 



OBn 



1-{(2R, 3R, 4S, 4aR, 9bS) -3, 4 - t:X 
-2- KsOVJVttis) ~ 7 -t Ho^~>- 9 Y^y- 3, 4, 

4a, 9b-rh7kHD-2H-tf7/ [3, 2-b] [1] ^>V^^>-8 
5 --c;l/} -3- (4-;* h*^7^—)M - 2-y"U^>- 1 -rt> (3 7mg) 
(2. 5ml) M^fflV^T> mMm2 4£.nW.<DRfo*'rt^ ^ 
fEft;'&^£9mg#*:o 

NMR (CDC1 3 ) : 3. 5-3. 75 (m, 3H) , 3. 82(t, 1H, J=9Hz) , 3.88(s,3H), 
4.00(dd, 1H, J=5Hz,9Hz), 4. 12(s,3H), 4.47(s,2H), 4. 63 (d, 1H, J=l 1Hz) , 
10 4.68(t,lH, J=4Hz), 4. 83 (d, 1H, J=12Hz) , 4. 85-4. 95 (m, 2H) , 5. 19 (d, lHmJ=3Hz) , 
6.56(s,lH), 6.78(s,lH), 7. 00 (d, 2H, J=9Hz) , 7. 2-7. 45 (m, 15H) , 
7. 81 (d, 2H, J=9Hz) . 

mmM2 7 : (2R. 3R. 4S, 4 aR, 1 1 bS) - 3, 4, 1 1— HJfch* 
15 q^'>-2-t:Hq^r~>^^;i/-8-^3i^;i/-3, 4, 4a, 1 lb-fh7 
hPP-2H. 1 OH-lf^y [2', 3' : 4, 5 ] 37 D [3, 2-g] ^P/ 
>- 1 0-^>g)Mjt 



(2R, 3R, 4S, 4aR, llbS) -3, 4-tfT, (^>v^*^» 
20 -2- [(^>> f ;V^^) -1 l-^h+y-8-7x-JV-3, 4, 

4a, llb-f h7kHo-2H, 10H-kf^y [2', 3': 4, 5] 7D 
[3, 2-g] ^n/>-10-^>'(8mg) *Jfc{(16i:HiO 
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NMR (CD3OD) : 3. 3-3. 4 (m, 1H) , 3. 55-3. 65(m, 2H), 3. 82(dd, 1H, J=3Hz, 12Hz), 
3.99(dd,lH, J=5Hz, 9Hz), 4. 7-4. 75 (m, 1H) , 5. 22 (d, 1H, J=3Hz), 6.70(s, 1H), 



6.81(s,lH), 7.5-7. 6 (m,3H), 7. 95-8. 05 (m, 2H) . 






8 :(2R, 3R, 4S, 4a R, llbS) - 3, 4, 


1 


1-hUtH 


D^^-2-hHD^^-8- - 


3, 


4, 4 a, 


1 lb-fh7kFo-2H, 10H-fc!^y [2\ 3':4, 


5] 


7D [3, 



2-g] ?u*>- 1 0 -j-xnmm. 




10 (2R, 3R, 4S, 4aR, llbS) -3, 4-tfX (^>^;i/;f^» 

- 2 - [(^>^;V^>') -11-/ h*zs- 8 - (4-^^P7xZ 

;i/)-3, 4, 4a, Hb-fh7tHD-2H, IOH-H7; [2', 3': 
4, 5] 7D [3, 2-g] i7n^>-10-^-> (14mg) ®^>fb^^lx> 
« (0. 5m 1) ICtK^TBC 1 3 ©i&fb*5Pl/>M[ (1M»E 1ml) 

15 £iP;^ 1 0#WJfl#^ /^;-JH4ml) £JP*.fc, MBE~R«£W*U 
$131 fc^/-^ (10ml) &£^lNi«7j<i&?l£ (10ml) ^^{CTiP 

4 5mr*m&vtc 0 /-jv^m&T\z^vrcW:. mm (7m n £ip 
#6n^>^^Mffii7n ^h^^^^-icT^b, Bmmz-stsy??^ 
s>*mmnM~?z>z£\z£Y), mzfc&mzs. img#fc„ 

20 NMR (CD3OD) : 2.42 (s,3H), 3. 3-3. 4 On, 1H) , 3. 55-3. 65 (m, 2H), 

3. 82 (dd, 1H, J=2Hz, 12Hz), 3. 99 (dd, 1H, J=5Hz, 9Hz) , 4. 65-4. 7 (m, 1H) , 
5.22(d, 1H, J=3Hz), 6.67(s,lH), 6.75(s,lH), 7. 34 (d, 2H, J=8Hz) , 
7.88(d, 2H, J=8Hz). 

25 mmm2 9 : (2R, 3R, 4S, 4a R, llbS) - 3, 4,.11-HJbF 
u*i/-2-\z HD^->/fJl/-8- (4-^ h^->7xr )V) -3. 4. 4 a. 
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1 1 b— rh7bPD-2H, 1 OH-tf^y 12\ 3 [ : 4, 51 7D [ 3 . 

2-g] ^p^ >- l o -■^■xomt 




(2R, 3R, 4S, 4aR, llbS) -3, 4-tfX (^>>MU;<h^» 
5 -2- [(^>:>UM-^» -1 (4-^h^>7i 

- 3, 4, 4a, llb-rh7tFD-2H, 1 OH-tf^/ [2', 3': 
4, 5] 7D [3, 2-g] i?D^>-10-t> (9mg) £/BV>, 2 

NMR (DMS0-d 6 ) : 3. 2-3. 25 (m, 1H) , 3. 3-3. 45 (m, 2H) , 3. 6-3. 7 (m, 1H) , 3. 8-3. 9 (m, 4H) , 
10 4.44 (t, 1H, J=6Hz), 4. 6-4. 65 Cm, 1H) , 5. 01 (d, 1H, J=5Hz) , 5. 09 (d, 1H, J=3Hz) , 
5.39(d, 1H, J=6Hz), 6.80(s,lH), 6.96(s,lH), 7. 13 (d, 2H, J=9Hz) , 
8.07(d,2H, J=9Hz), 13.5(s,lH). 

0 : (2R, 3R, 4 S, 4a R, llbS) - 3, 4, ll-h'J7 (7 
15 - 2- [(7iz:^;^^rS>'» 2j^2k] -10-t^y-8-7x 

~;t/-3, 4, 4a, llb-fh7bFD-2H, 1 OH-bTrM [2', 3': 

4, 53 yu [3, 2-g] ^d^>- i o-itxprnm. 




(2R, 3R, 4S, 4aR, llbS) -3, 4, 1 1 - h'J t h*D^>- 



20 2 - 1 Hn^>^f JV- 8 -7x-Jl/- 3, 4, 4 a, llb-fh7tFD- 
2H, 10H-tf^y [2', 3':4, 5] 17 D [3, 2-g] ;7D*>-10 

(lmg) OfcTU v*> (100/iD ^^l/7$yi:>J^> (2 

mg)> ftdcftft (5M) SSfifcTilPA, 2 0#Mft#U&. «^rMBETfc 
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NMR (CDC1 3 ) : 2. 01 (s, 3H), 2.07(s,3H), 2.17(s,3H), 2.48(s,3H), 
3. 75-3. 85 Cm, 1H) , 4. 0-4. 1 Cm, 1H) , 4. 26 (dd, 1H, J=5Hz, 12Hz) , 4. 88 (dd, 1H, J=5Hz) , 
5 5.15(d,lH, J=5Hz), 5. 28 (t, 1H, J=9Hz), 5. 39 (dd, 1H, J=5Hz, 10Hz) , 6. 59 (s, 1H) , 
7. 45-7. 55 On, 3H) , 7.8-7. 9 On, 2H). 

mmm 3 1 : mmm 2 7 x^tMiMc&M^M 

mMM2 7 -vnZtLfclk&M 1 g, ?Uf 8 6 5 g^^h^tDJyr^ 

10 100 g*7u>?-T*m-&v, mm&mco 
m 

balb/c?>)x (7~9 5a^ nfe ; a*^t-;i/Xu;t-) 

15 ft4Mt*;/1 U # > C*&*&X3iS83S) T«^U 7 % 2 , 4, 6-hUnhD 
- i-/7nn^>-tf> ( 7 %TNCB-7t b > : ^U— 7*?fi=4 : 1) ^10 

CB (1 %TNCB-7th> : :*'J-:/ifc=l : 9) *10/ilf^ Ctf2 0 

^ i) mm-r^^^^xmm^m^Mm^tco w$kwn\mm<D3 o 

20 #1ffl> 6P#f*m 2 lUfStt, o. 5%fc bn^^^otf;v-fe;ua-x«{c 
IIITSO^U; (§i7E). Mitt«iamfclRiBll2 4W?IIDafcS 
^J?^T ? ^v^^^^>^^ r — 37— (Mi t sutoyoS) TraOJtb* -^©^ 

W&^fcSS C p < 0 . 05;Dunnett'.test) #®«> £nfc„ 
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1 . < I ) : 




(5£*K R la , R*\ R lc * R ld £><fctfR le te. 7K 
■T) 



fciEU ^(Ia): 




OH 



(^4", R l \ R lb , R lc , R ld ££tfR le «, *n-£*i3fi3fcLT, tK 

f) 
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3. r ib , R lb . r ic , R ia &£&R l 'fr j zn j enfcmm i 3r*v$>z>& a i) 

4. R la , R lb , R ld ^j:^R le ^ti-^n7K^we^D^ r 1c ^^^;p* 

5. R la , R lb , R^fe^tfR^JWft^ttTK&K^T&eK R lc *** h*^ 

6. (I I I) :fe«ktf^©S£&te#T?&S2fc5£ (Ilia): 




[ifcf, R 3a , R 3b £<ktfR 3 n*7kS£»(2&f»£^bU R 2 «7Km 
JK^£&«*&&<B#«2££*bU R 4a , R 4b , R 4c > R 4d *5«k 

T;i/^;i/^> r 5 -o-s (R 5 «7X^so#@s^^t)-r) *fc»A 

T^$ni>^t^bTS?^^$^ (IV): 
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FT 




(ft*. R 2 > R 3 \ R 3b , R 3c , R 4a , R 4 \ R 4< \ R 4d &£l£ 
(I) : 



(^4"> R*\ R'\ R lc . R ld £J:^R le te, ^ni4bT, 
7. tt:fc©tefflSS6JEfcffittf (III) 

— IS5£ (i i ia) T^^n^b'&t/c 

I I a) fcl&^T, R 2 #*;*^;]/^T?&«9, R 3a , R 3 b :fe£tfR 3 c 7^>i?;P 

9. «*©$effl^6 5ifc)Ett-r*5s: (iv) TStosnsft^ft. 

10. ff3fc©«6Bi8 6^fcE3ST55£ (IV) 33V>T, R 2 2M3S«T&9, 
R 3 \ R 3b ^J;r;R 3 ^K>vJHT^^tl. 

1 1. »#<DfcHj&6JKfcE*i-r*a (IV) &Wr, R 2 > R 3a , R Sb :fe«ktf- 
R 3 e *S7-fe^^lT» Z>\k£;m* 




1e 



1d 



OH 
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1 2. #5t (I Va) : 




JK^£fcKi*K£©#^£*bU R 4a , R 4b > R 4t \ R 4d ^ck 

10 13. »*C!)ttH»l 2 3KK:SB«*r*^ (IVa) IZ&^X, R 2 /&^^;i/*T 
abD> R 3a , R 3b 43J:^R 3c ^>^;i/S^^§{b'&^o 

14. «i3fc©i&BJfl 1 2^fcg2tti-S^ (IVa) (C^ViT. R 2 , R 3a > R 3b 

15. (IV): 



15 




[5£*, R 3a , R 3b ^«fct5R 3c «7Km»©««S^^)b, R 2 «tK^ 
!H^*fctt7jc^S0D«m«*^t)b, R 4s \ R 4b , R 4c , R 4d *5J: 
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T&Z.£\Z£Q, #5$ (I) : 




C£.$s R la ^ R lb , R lc , R ld ^5J;^R le «v ^ft-^na&bT, 

16. S (IV) fccfc^T, R 2 *M3Ml^T&0, R 3 \ R 3b *3cfc^R 3c ^ 

1 7. *j£g©JIBfiU«£BC 1 3 K:«fcDfr"5ill:&©ieHf81 5 3B£IB*CD«ifi«c. 
i 8. 3fe£ (I I I) Ui^OS^tt^Tl^^ (Ilia): 




T*to$n*ftI«&«Hc»bTK*^$-&*Jli:fci*, (IV): 



WO 2004/092180 



45 



PCT/JP2004/005451 



R' 



,4e 



Ft 



,4d 




OR' 



,4c 



\t7kxmttit\z*m&<Dmm*&t>is, r 4 \ r 4 \ r 4c . 
~ 6 .©ia«*fctt^te«©T;wn^ i ~ 6 <Dmmr^ 

^KJUDTM^j R 5 -0-« (R 6 tt*^36©«tt3l*^t)"r)' 

19. R^^^aTNfct), R 3a , R 3b ^^ZSR 3c ^>z^JVmX'$>^ (I 
I I) 43«fcr*^©S25JM*#T&SS; (Ilia) TS^^tl^'fb^^^fb 

2 0. ttbTh'J^^>'j;P hU7MD^^>XM>tM$t§ 

If^OD^Effl^ 1 8 1 9JgfcSB«©8«g8;. 

21. ^ (IV): 




R 



.46 



R 



,4d 




TfSfcShS^ft^JR^*^ ^(VIII): 
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I) te^TS^CDW^m^fo-Z (Ilia): 




[±IB#^'f. R 3a , R 3b &<ktfR 3 c \$7mM<D&m&&3it) U R 2 
«7K^M^^fe«7jc^©««S*^t>b, R 4a > R 4 \ R 4< \ 

7>iKmcoT;v^;i/«, R 5 -o-« (R 5 «7jc^s©«®»^t>-r) 
2 2. sf^o®H^2 lmizmm-r^ cvd -^b^n^t^o 

2 3. W^O|gHm2 1 JSfclSirrSiS (VI)£iV>T, R 2 ^^^;PSTfeO> 

R 3 \ R 3b ^3J;^R 3c ^>^;i/STfeS^^lo 
2 4. #5$ (VI): 
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R 3b O 



OR 



Tlfo^tlSf^tltMbT, mMV&tET, (IX): 

S 4d 



R 4C (IX) 



T^$n^.^ti^^^i±> ^ (x) 





R ja O 



OR 



Z£*&mtTZ>^ (IV): 



(X) 



R 3a O" 



OR 



r4 \_ 


R 4d 


— y 


>R 4 ° 


R 4a 


R 4b 




(IV) 



«7K^^^^^7Km*©«®*^t)b, R 4a > R 4 \ R 4C , 

R 4d 43<tr^R 4e «, ^-ti-^n^3iLT, 7K^m^, 7&wz&. mm&i 

^iiOTJl/^M, R 5 -0-S (R 5 tt?j<mSO#««^^-r) 
2 5. ^ (XI): 
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R 3a O 



OR' 




3b^ 



OR 3 ' 



-c&t> $ns tt&m \zm lt, 




icDft&T, jfe* (IX) 



(K) 



T?^te$n*^<»*Krts$^ ^ (xi i) 



R 4e v R 4d 




OR 




OR 3c 



[JilB#^*, R 3a . R 3b &£tfR 3c fcbmS©^S£i|:bU R 2 
^JcSIJS^^fcWTKRSOfilHSSSfeb,' R 4 \ R 4b , R 4c , 

R 4d ^j:r>'R 4e tt, tn^tmtLVx, zKSW?, 7ms, &*sti 
~ 6 (Dmm^rc\mmm<oT)vu^>m. mmm. i ~ 6 ©magi^a 
^ikmotjwus, r s -o-s (R s tt7KK«o«sis*5Sfc-r) 
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2 7. 8ft$®tti8$ 2 5«fcB*©3S (XII) T»$nS<fb<g-#Jo 

2 8. IS^<3DlEfflm2 5 31{CfB«©^: (XI I) (Dft&mz&^X. R z tf*^ 

2 9. ^ (XI I I): 




H&bZtl&it&Wzms. P(R 6 ) 3 > R 7 CON = NCOR 7 {SCf, R 6 « 
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